Extraction of the studied structure set. All structures were extracted from the RCSB Protein Data Bank using an Advanced Search procedure. Final structures were selected using the following requirements: 1) the phosphorylated residues are explicitly present in the 3D structure; 2) both forms have the same length and sequence; 3) the molecules represent a complete protein or its biologically relevant fragment (e.g. isolated catalytic domains), 4) they do not contain missing parts (in the case of X--ray structure), 5) they are not membrane proteins, and 6) are not in complex with any binding partners.
MD simulation details.
MD simulations were performed using Gromacs 4.0.7 package 1 . For all systems (Table S3) , the standard protocol was used. Proteins were placed in water boxes, together with the necessary amount of sodium counterions to reach neutrality, and subjected to energy minimization, followed by heating to 300 K for 100 ps and 150 ns of unconstrained MD simulations. All proteins were modeled using the Gromos 96 (43a1P) force field, including the parameters of phosphorylated residues. This force field is available via GROMACS website (www.gromacs.org), and has been developed on the basis of Gromos 96 (43a1) using partial--charges and van--der--Waals parameters of phosphorylated residues published elsewhere 2 . It was also successfully applied in MD simulations of phosphorylated peptides 3 . The SPC model 4 was used for water molecules. MD simulations were carried out with a time step of 2 fs, with imposed 3D periodic boundary conditions, in the isothermal--isobaric (NPT) ensemble with an isotropic pressure of 1 bar and a constant temperature of 300 K. The pressure and the temperature were scaled using the Berendsen thermo--and barostat 5 with 1.0 and 0.1 ps relaxation parameters, respectively. The van der Waals and electrostatic interactions were truncated using the twin range 10 / 12 Å spherical cutoff.
Analysis of hydrophobic/hydrophilic properties of protein surface. Hydrophobic properties of protein solvent accessible surface (SAS) were analyzed using the S4 molecular hydrophobicity potential (MHP) approach 6 . The formalism of MHP is based on empirical atomic hydrophobicity constants (i.e. "hydrophobicity weights") derived form partition coefficients, Log P, of various compounds between polar and apolar media (e.g. water / n--octanol). Although the MHP approach is partially limited by its empirical nature, the lack of hydrophobicity constants for a number of atom types and ions, and ambiguous assignment of hydrophobicity values for some particular compounds, it provides a unique tool for the prediction of LogP values for small--weight compounds 7 , analysis of spatial hydrophobic properties of membrane and globular proteins, and quantitative assessment of the efficiency of protein--ligand interactions 6 . In analogy with the electrostatic Coulomb potential, MHP is constructed to have distance dependence, which is typically exponential. Thus, contribution of N atoms to MHP at point i can be estimated as follows:
where f j is atomic hydrophobicity constant of atom j, R ij is the distance between atom j and point i, and c is a decay constant (here we used c of 0.5 Å 8 ). SAS calculation and mapping of MHP onto protein surfaces in each of its points were performed using PLATINUM software 9 . Further analysis of MHP data was carried out using utilities written especially for this. The MHP values were expressed in octanol/water Log P values (base--10 logarithm of octanol/water partition coefficients). The sum of MHP values on protein surface (MHP sas ) was used as a quantity of protein hydrophobicity. To estimate the effect of phosphorylation, we used the difference in this value between phosphorylated and native states:
where MHP ph sas and MHP nat sas refer to phosphorylated and native proteins, respectively. These values were calculated over the last 135 ns of MD with time separation of 100 ps. For analysis of local MHP properties at a phosphorylation site, all SAS points within 6.5 Å away from any atom in the modified residue were taking into account.
Analysis of electrostatic potential on the protein surface. Grid values of electrostatic potential (V E ) of MD protein snapshots were calculated over the last 135 ns of MD with time separation of 100 ps using APBS software 10 . For this purpose, a modified AMBER 99 force--field including parameters for phosphorylated residues was employed 11 . All calculations were carried out at 300 K, using 2 and 78 solute and solvent dielectric constants, and 0.55 Å grid spacing. The obtained grids were used to get values of V E at the same SAS points (V E SAS ) as MHP.
Phosphorylation--induced changes of electrostatic potential on the surface were estimated as:
For the analysis of local electrostatic properties at a phosphorylation site, all SAS points belonging to a 6.5 Å - radius sphere from the modified residue were taking into account.
Visualization of MHP and V E was performed using PyMOL (http://www.pymol.org/).
Analysis of contacts between charged residues.
The all--against--all distance matrices for all charged residues in a given protein were obtained over the last 135 ns of MD with time separation of 1 ps using g_saltbr utility from the GROMACS package. The numbers of negative--negative, positive--positive, and positive--negative pairs were calculated for all residues separated by less than 6.5 Å. These values were used to estimate the ratio of the each type of contacts in native and phosphorylated states of a protein. 
